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Agenda

*Site Familiarization
*System Introduction
*Building Walk-through
Site Walk-through
*BIM-Ex / IPD



Concept
* Increase effectiveness of design across Learning Techniques Design Concept
disciplines ) ) _ .
« Increase effectiveness of sustainable goals * Visual Guidance * Ecological Preservation
« Utilize clash detection to find conflicts between * Primary Shapes ' * Blending Natural Boundaries
systems

* Primary Colors

¢ Accurate 3D model record for owner

« Identify concerns with phasing on campus

« Review design process . > I

* Quickly assess cost associated with design '
changes




Master Planning

Site Planning

-Building Orientation

Site Circulation

— Creating a Gateway to Northern Campus
Ecological Preservation

— Preserving Hort Woods

— Lowering the impact on existing hydrology



e Approach From Park Ave.

¢ Highlighting Nature and Hiding the
Building

* Ecological Preservation
— Preserving existing plants

— Additional rain gardens to infiltrate water
— Native plant selection




il g Exterior Play Area
el u STl A o Y * Elevated Toddler Playground Area

it

1AV,

» Split Sidewalk to create different
experiences

e Architectural connections
- Building Orientation
- Material Connections




Entrance

Exterior Materials

* Brick

e Aluminum Curtain Wall
* Glass

* Aluminum Screen

e Copper Roof Cladding



Program

mm Infant / Toddler Classroom mm Staff / Support Space = Circulation mm Preschood Classroom

Presentation 2 Presentation 3

As Designed Program Analysis

Infant / Toddler space: + 604 sq.ft.
Preschool space: + 590 sq.ft.

Staff / Support Space: + 524 sq.ft.
Circulation: < 20% of building sq.ft.

First Floor Plan Second Floor Plan




Accessible Circulation Egress Circulation

Infant / Toddler
Circulation :




Preschool Accessible Circulation Egress Circulation

Circulation




Accessible Circulation Egress Circulation

Food / Delivery
Circulation :




Systems:

Material - Steel
15t Story
Floor System: 12” Concrete Slab
Ceiling System: Metal Deck on Joists

2" Story
Floor System: 4.5” Concrete Slab on Metal Deck

Outdoor Floor System: Composite Rubber and Green Roof

Structural Overview




Mechanical System Design

Summer
Ventilation: DOAS ( Dedicated Outdoor Air System)
Sensible: Fan Coil

*Outside Air Flow: 9616 cfm
*Peak Cooling Load: 48 Ton

300,000
200,000 |
100,000

Winter
Ventilation: DOAS ( Dedicated Outdoor Air System)
Sensible: Radiant Floor

¢ Qutside Air Flow: 9616 cfm
¢ Peak Heating Load: 539 MBh




Mechanical System Comparison

Mechanical Equipment: w0 Baseline:
(1) EPC Air Handlling Unit ) Constant volume packaged rooftop air conditioner
(3) Alpine ALP 285 Condensing Boiler (N+1) 000 |

Duct Size: Max. 14x14 L —

Electricity On-Pk  Electricity Cost ~ Gas On-Pk Con: Total Operatior
Cons. (MWh) (therms) Cost.

(2) Pump - [ .
50 1 ntegrated System:
2) Fan Coil units i t of th
(2) Fan Coil units in most of the rooms oere DOAS+ Fan Coil ( cooling) + Radiant Floor ( heating)
System Design Integration 00 I I 20% Energy and Cost Saving

E >
200,000 1
100,000 "J, _—

Electricity On-Pk
Cons. (kwh)




Mechanical and Structural Integration




Electrical
* Electrical Requirements » Light Power Density ~1.2 W/ft? for Classrooms * Clearances
— 225 kVA Transformer ¢ Requires about 25kW of power ~ Panelboards = 3 ft
— 480V and 208V Loads « ASHRAE 90. 2004 standard ~ Transformers
— 480V to 208V Transformer * Building estimate ~ |10 VA/ftft? « 208V to 480V - 3 ft
— 480V and 208V Panel boards * Requires about 200 kVA As Designed
— Campus Backup Power Transformer * NEC 220 estimation

1.01 W/ft?
— UPS System On-site

¢ Easy Access

e Campus connection ~ |3 kV

— Needed for Transformer Replacement



Coordination

*Began with over 2000 Clashes
*Exporting Issues
*Now at 12 Clashes
*Flex Duct Clashes Still Remain
Structural Bracing Options Exercised
eDifferent Mechanical Duct Sizes Looked Into




Motor-Skills Play Area

l‘ GROSS MOTOR

Large gross motor skills space facing out
into Hort Woods.

Use of colors to stimulate
movement
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Infant Classroom
* Multiple height windows for child

interaction.

* Support bar runs along corridor for
easy coordination

Closet

boodiFrep Staff Nook

Diaper Changing




Infant Classroom

Night Render

' * Lighting Design
' * |ntegration




Preschool Classroom * Support bar

* Coved balcony space
* Interaction with sculptural screen

Storage

Staff Nook

Activity Counter

]

Toilets

Activity Space |




Exterior Play Area

* Spaces were created by framing the
view from interior of the building
* Integration
— Materials
— Planting Restriction
— Flexibility




Pre-school Gathering Areas

Exterior Play Area

* Spaces were created by framing the
view from interior of the building
* Integration
— Materials
— Planting Restriction
— Flexibility
— Maximizing Daylight




' Toddler’s Interaction with Hort Woods
A Al

Exterior Play Area

* Spaces were created by plantings and
material changes
* Integration
— Materials
— Planting Restriction
— Flexibility of each space




* Four main phases
*S|PS Schedule
eShort Interval Production Schedule

v
[

Construction Sequencing
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* Four main phases

* Erect both stories before moving to the next phase.
* Crane will operate in the building footprint.

* Crane & Other Trades work their way out of the

building.

* Four Main Phases




Site Logistics Concerns

 Trees on Eastern side of the building.

* Trees on North-West corner by utilities.
* East Wall Construction

* Trailer Location

* Material Storage

* Emergency Conditions




*RS Means 2010

*Total SF = 24,096 SF
*Exterior Walls = Brick on
Metal Stud

*Perimeter =1271 Ft

Estimate

*Total Cost = $7,324,683

*General Conditions = $671,830
*Site Prep = $139,155

*Core, Shell, Finishes = $2,878,181
*Building Systems = $3,298,173
*Hardscape & Landscape = $337,344




*Schedule Risks
*Long Lead Items
*Complex Exterior Decorative System
*Complex Site Logistics Issues

Schedule

*Notice To Proceed = 2/12/2010

eStart Site Clearing = 2/15/2010

*Pour First Footings = 3/8/2010

*Begin Erect Steel Structure = 3/29/2010
*Complete Exterior Building Construction =
7/28/2010

*Complete Exterior Site Construction =9/2/2010
*Project Substantial Completion = 11/28/2010




4D Schedule




Sustainable Construction

¢ Penn State LEED Policy
— Significant Effort to maximize open space
— Mandatory Stormwater Management Quality Control
— Significant Effort for reducing the Heat Island Effect
— Mandatory to divert 75% of Construction waste from
disposal
— Mandatory IAQ Management Plan
¢ During Construction and Before Occupancy
— Mandatory Low Emitting Materials (Low VOC)
e Carpet, Paint, Adhesives, Coatings, Sealant, Wood

Recycling Materials on Site

Construction Activity Pollution Prevention
Maximize Open Site Space

Protect Site Habitat

Stormwater Management

Heat Island Effect



BIM Goals

Increase effectiveness of design across disciplines
Increase effectiveness of sustainable goals

Utilize clash detection to find conflicts between
systems

Accurate 3D model record for owner
Identify concerns with phasing on campus
Review design process

Quickly assess cost associated with design
changes




Lessons Learned

Working together from the beginning helps
avoid problems down the road

Rendering always takes longer than
anticipated

Taking the time to plan saves time later

Revit might not be the best design tool for
everyone, but it is good for integrating




Problems
Sequence of events

—Phasing (someone can’t start until
someone else finishes)

Converting to Revit
Clashes
Leadership throughout project

Lessons Learned

Solutions

*Set deadlines so that everyone has enough

time to work on their part

*Re-draw what’s missing in Revit and
change as necessary

*Use Navisworks to figure the clashes out
and change in respective design
programs as necessary

*Change Leader as phase of project changed



BIM Program Usage

Revit

Autodesk
| Revit

Auitodesk
Mavisworks




LEED Ceritfication Analysis

Sustainable Sites 6/14
Water Efficiency 2/5
Energy and Atmosphere 14/17
Materials and Resources 7/13
Indoor Environmental Quality 12/15
Innovation and Design 5/5
Overall 46 points

LEED GOLD




DOS DESIGN BUILD

Questions?
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Appendix




BRSNS ARCHITECTURE

Design Themes

*Using basic forms and colors to create
stimulating learning environments for
children

Photo Credit: istockphoto.com



[ ARCHITECTURE

Bambinos International Learning Center, Scott Edwards Children’s Rec. Centre. AIR Architecture
Architecture Photo Credit: archdaily.com
Photo Credit: archdaily.com

Blob vb3, dmvA

Photo Credit: archdaily.com



http://www.archdaily.com/wp-content/uploads/2009/11/1257775015-air-centreloisirs-pierrelaye-photo-jardin-d-boureau.jpg
http://www.archdaily.com/wp-content/uploads/2009/05/1511296774_sea-bambinos-int-01.jpg
http://www.archdaily.com/wp-content/uploads/2009/05/1178278118_sea-bambinos-int-03.jpg

ARCHITECTURE

Photo Credit: SOM.com



Wind Calculations

Location: State College, PA Velocity Pressure:

Topography: Homogeneous g;= 0.00256kkkyV?I
Dimensions: 80 x 220 x 29’ k;=0.70 (Exposure B, 25')
Framing: CMU Walls, Steel framing with kx=1.0

glass, 20-ft spans .
kg = 0.85 for buildings

Cladding: Doors and glass sizesva
e & Y V=90 MPH

No Roof Top Equipment
1=1.0 (building category I}

Basic Wind Speed: 90 MPH
;= 0.00256(0.7)(0.85)(30%) = 12.3 PSF

Exposure B
Design by MWFRS

Building Classification: Category Il

Appendix - Structural

Tay

A\

K =555.6 k/in K = 13.6 k/in K =833.3 k/in

AN T B



Sample Joist Calculation:
Dead Load: 285 PLF {Includes SDL, Self Weight, Slab)
Live Load: 160 PLF
Wind Load: 175 PLF
Controlling Load Case: 1.2D + 0.5L + 1.6W = Wu,TL = 702 PLF

Look in Catalog = Choose 20K7

Appendix - Structural

Sample Column Calculation:

AT = 400 SF

15
Lreq = 0.25 + =0 = 0.625

e Py=50(400) + 265(400) = 126k
* Pg=24.5(400) = 10k
* P, =100{0.625)(400) =24k
e P,=196k
o Try W8x31
o ¢P, =265k
o Choose W8x31

Sample Beam Calculation:
Wu =730 PLF

* V, =73k
* M, = 438ft-k
e Try W18x76
o ®M,=611ftk
o bV, =155k
® Check Deflection
Swit
384E1
o | not sufficient =» Choose W24x68

o Ag1"=




Appendix - Structural

Curtainwall; Schuco FW60+ AOT




Appendix - Structural

Floor Systems Ceiling and Roof Systems
1ST FLOOR 2ND FLOOR

Green Roof




Electricity
Natural Gas

mal Enargy ktansity by Corsus

$0.072/kwh
$8.66/mcf

$1.09/kw

Appendix — Mechanical

TABLE G3.1.1A _ Baseline HVAC System Types

Baseline:
Constant volume packaged rooftop air conditioner
1.04 S/sf

Integrated System :
DOAS+ Fan Coil ( cooling) + Radiant Floor ( heating)
0.87 S/sf



Appendix — Mechanical




Daylight in Relation to the " 4 Preschool Skylight Analysis
Site Sy S

Appendix — Daylighting Infant Daylight Analysis - Southern Fagade

*Southern facade open for
maximum light penetration. -
Late day sun is blocked.
<Favorable weather for
skylights and light wells.
«Early morning sun for prime
school hours.

Skylights may add light but will also add long-term cost —
Room too deep for traditional daylight




Appendix — Lighting

*Home-Like Environment
«Safety of Children
*Optimize Controls
eIndirect Lighting
«Lighting Power Density

ellluminance ~ 30 fc »
o . ..
. *Keep maintenance to a minimum v
o Resulting Average llluminance =
100 Preschool: 31.2 fc o00
e (72 Infant Room Infant: 34.2 fc Muminance (F¢)

Preschool room




Appendix - Site Lighting

* Design Scenarios

— Outdoor Scenery

Ty t ‘— L T
— Nighttime Activities . -
— Safety
* Techniques
— Grazing
— Up-lighting Playground Ambient: Fence Grazing:
ot Metal Halide Wi i ;
Tree Up-Light: — Flood Lighting s:::ad Z'Fi’(i"gﬁ?e LED Color Changing Strip
Metal Halide Narrow
Beam Spotlight

Brick Grazing:

In-ground Metal Halide
Wide Beam Spread
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